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Abstract. Soybean may undergo growth disorder due to destructive plant organisms. One of these 

organisms threatening the productivity of soybean is Bemisia tabaci Genn. This research aims to study 

the response of soybean lines suffering from B. tabaci fertilized with four different doses of potassium 

(K), K0= 0g/kg soil, K1= 0.02789 g/kg soil, K2= 0.055g/ kg soil, K3= 0.083 g/ kg soil. This research 

used a randomized complete block design with three replications. The genotype difference influenced pod 

width, pod thickness, number of unfilled pods, number of reproductive nodes, days to flowering, and days 

to maturity. The variation of dose influenced plant height, pod length, number of unfilled pods, the weight 

of 50 seeds, and days to maturity. Interaction (genotype x fertilizer) affected many aspects such as plant 

height, pod length, pod width, pod thickness, number of filled pods, total pods per plant, number of 

reproductive nodes, seed length, seed weight, and seed thickness, the weight of 50 seeds, days to 

flowering, and days to maturity. The research result of each genotype showed a different response to 

every dose. 
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Introduction 

Many kinds of plant destruction organisms disturb the growth of the soybean plant. 

Such organisms can be in the form of pests or weeds. Bemisia tabaci Genn. is one of the 

pests of soybean cultivation (Castillo et al., 2011; DEFRA, 2015). Plant destruction 

organisms attack some parts of the plant, such as leaf, stem, or root. B. tabaci is an 

insect sucking the liquid of leaves and spreads theCowpea Mild Mottle Virus (CpMMV) 

(Brito et al., 2012; Putnam, 2016). This particular virus can damage the plant structure. 

Soybean plant infected by CpMMV undergoes leaves spotting, chlorosis, and 

malformation (Tavasoli et al., 2009; Salaudeen and Aguguom, 2014). The damage to 

plant structure influences the physiology and metabolism of the plant. The damage to 

the soybean leaf structure can change the leaf function and the quality, as well as the 

productivity of soybean Brito et al. (2012). 

The efforts to minimize the CpMMV attack carried by B. tabaciGenn. have 

frequently been conducted. One of the efforts is repairing the plant variety. Nowadays, 

many soybean lines are resistant to CpMMV (Zubaidah et al., 2010). This effort should 

be continued by fertilizing so that the quality of the soybean line increases. The dose of 

fertilizer should be adequately applied to streamline the use of fertilizer and maximize 

productivity. One of the elements needed by the soybean plant in the significant amount 
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is potassium (K) since its role is essential for plant growth (Hopkins, 2004; Sczerba et 

al., 2009). 

Potassium (K) is a macromolecule contained in the soil. The high need for the plant 

to this element can be fulfilled by applying fertilizer containing K until this particular 

element can be used well by the plant. The use of K influences much to the plant. The 

role of K is, for example, increasing enzyme activation, reducing the loss of 

transpiration water through the set of stomata, increasing the production of ATP, 

helping assimilate translocation, increasing N absorption and protein synthesis, assisting 

in balancing carbohydrate and protein, increasing the efficiency of photosynthesis 

process (Marschner, 1995; Pettigrew, 2008), increasing the plant length and plant 

production (Hamouda et al., 2015), repairing the destructed tissue (Zain and Ismael, 

2016), increasing the efficiency of the use of water (McKenzie and Pauly, 2013). K also 

has a role in strengthening the cell wall, and it is involved in the process of 

sclerenchyma tissue lignification so that it can enhance the plant resistance to a 

particular disease (Baiea et al., 2015). 

The plant uses K in physiology and metabolism processes. The appropriateness of the 

use of K dose based on the plant need can streamline the plant’s physiology process that 

will have a positive impact on plant productivity. K determines the resistance, quality, and 

productivity of the plant by noticing the dose based on the need (Magen, 2008; McKenzie 

and Pauly, 2013). Plant productivity is in the form of agronomical traits produced. Some 

agronomical characteristics can be observed such as plant height (Farhad et al., 2010), 

number of branches, number of total pods per plant, the weight of 50 seeds, number of 

filled pods, number of unfilled pods, total seeds per plant, the weight of seed per plant, 

days to flowering, and days to maturity (Magen, 2008; Hamouda et al., 2015), number of 

reproductive nodes and number of leaves (Baiea et al., 2015). This research was done by 

using the variation of K dose for soybean genotype attacked by B. tabaci so that the 

response to the plant’s agronomica traits can be known. 

Methodology 

Place and Time of Study 

The research was conducted in Kendalpayak Research Station, Indonesian Legume, 

and Tuber Crops Research Institute, Malang, Indonesia, in November 2016 until 

January 2017. The preparation was done by filling the soil into a polybag after the soil 

was dried, sieved, and mixed with manure. The soil used was Entisol soil type. Four 

seeds of soybean were planted in every polybag and treated based on the fertilizer dose 

that had been determined. The plant was grown in an open-air condition. The watering 

and weed cleaning was done once a week until the soybean plants were harvested. The 

soybean plant is ready to harvest if the pods become yellow or brownish. 

Research Design 

This research used a randomized complete block design with three replications to 

analyze the response of the soybean genotype attacked by B. tabaci. Soybean genotypes 

used were UM.4-1, UM.7-2, UM.2-4, UM.7-6, UM.6-2 genotypes, and two check 

varieties of Gumitir and Wilis. These lines were used as the first factor. The treatments 

of K dose were K0= 0 g/kg, K1= 0.0278 g/kg, K2= 0.0550 g/kg, and K3= 0.0830 g/kg 

was used as the second factor. The K was from KCl fertilizer. The basal fertilizing was 
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also conducted by using 0.0363 g of nitrogen (N)/kg and 0.0917 g of phosphate (P)/kg 

in order for the plant can grow optimally. The chemical properties of the soil before the 

treatments applied are presented in Table 1. 

 
Table 1. Soil chemical properties before treatment were applied 

Soil chemical properties Value 

N (%) 0.08 

P2O5 (ppm) 188.00 

K (Cmol/kg) 0.26 

pH 6.70 

 

 

Data Analysis 

The observation was done to the agronomical traits of soybean plant including plant 

height, number of branches, pod length, pod width, pod thickness, number of filled 

pods, number of unfilled pods, number total pods, number of reproductive nodes per 

plant, seed length, seed width, seed thickness, seed weight per plant, the weight of 50 

seeds, days to flowering and days to maturity. The digital screw micrometer was used to 

measure pod length, pod width, and pod thickness, as well as seed length, seed width, 

and seed thickness after soybean was harvested. The data were analyzed with ANOVA 

by using SPSS 7.0 program; if the result showed a significant relationship, the LSD test 

was then conducted. 

Results and Discussion 

Variations of K fertilizer doses have a different effect on the resistance to the 

honeydew. The honeydew attack was analyzed, and the results are presented in Figure 

1. Figure 1 shows that the K0 dose resulted in the lowest percentage value of the 

resistance compared to the other doses. This case means that by applying this dose, the 

soybean became the plant that was most resistant to the honeydew. Honeydew is a 

secondary metabolite produced by B. tabaci. The resistance of the soybean plant by K0 

dose was not significantly different from the K2 dose condition. The other doses, such 

as K1 and K3 doses, resulted in the highest percentage value compared to the other 

doses; it means that the resistance level was lack (almost close to the slightly resistant 

category). However, the percentage value resulted was still categorized as resistant. 

This case shows that the K dose getting higher does not always affect the soybean plant 

resistance since it is influenced by the other factors as well. 

The different response of soybean lines attacked by B. tabaci was indicated by the 

interaction between the soybean lines and variations of K dose affecting significantly to 

such 12 variables as the plant height, pod length, pod width, pod thickness, number of 

filled pods, total pods per plant, number of reproductive nodes, seed width, seed 

thickness, the weight of 50 seeds, days to flowering and days to maturity (p>0.05). 

Agronomical traits of the plant determine the quality and productivity of the plant. 

The following sixteen aspects were observed to determine the response of the plant to 

the fertilizer. The different influence was shown in the use of genotype, fertilizer, and 

interaction of both of them to the agronomical traits observed. The analysis of variance 

is presented in Table 2. 
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Figure 1. The effect of variations in potassium (K) dose to the percentage of honeydew’s 

resistance 

 

 
Table 2. Analysis of variance of the agronomy of soybean genotype attacked by B. tabaci 

 MS genotype MS fertilizer MS interaction MS error 

Days to flowering 3.83** 0.32 2.74** 0.50 

Days to maturity 166.86** 218.42** 149.29** 22.59 

Plant height 54.94 309.04** 177.33** 91.25 

Number of branches of the main stem 1.34 1.71 0.87 1.07 

Pod length 0.08 0.57** 0.94** 0.17 

Pod width 1.75** 1.97** 2.10** 0.63 

Pod thickness 1.35** 1.13 2.08** 0.61 

Number of filled pods 180.15 18.34 239.83** 120.19 

Number of unfilled pods 15.48** 16.42** 4.29 5.27 

Total pods per plant 254.29 12.45 206.14** 124.43 

Number of reproductive nodes 27.47** 1.88 14.67** 7.76 

Seed length 809.42 757.21 860.29 945.17 

Seed width 0.59 0.21 0.58** 0.33 

Seed thickness 0.44 0.07 0.48** 0.29 

Weight of 50 seeds 0.36 0.96** 0.88** 0.17 

Seed weight per plant 34.45 66.56 43.78 40.94 

 

 

UM.2-4 with K3 dose showed the longest days to flowering compared to the other 

doses. However, the K3 dose that with UM.7-2 and 7-6 lines showed the shortest days 

to flowering compared to the other doses to these lines. UM.4-1 and 6-2 lines flowered 

quickly after giving K1 dose. A variety of Gumitir flowered quickly by giving K0 dose. 

Meanwhile, a variety of Wilis flowered quickly after giving K2 dose (Figure 2). The 

speed of days to flowering of a plant is influenced by the plant’s metabolism and 

biochemistry processes. K of a plant increases the plant growth parameter; one of them 

is flowering initiation (Awon et al., 2012).K can influence the optimum metabolism of 

the plant so that it can initiate the flowering (Hawkesford et al., 2011). The accuracy of 

the dose used is the critical factor that should be taken into account. Too much or too 

little dose can decelerate the flowering process of the plant (Manoj Kumar et al., 2013). 



Zubaidah et al.: Effect of various doses of potassium on responses of soybean (Glycine max L.) genotypes infested with whitefly 

(Bemisia tabaci Genn.) 
- 6073 - 

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 18(5):6069-6085. 

http://www.aloki.hu ● ISSN 1589 1623 (Print) ● ISSN 1785 0037 (Online) 
DOI: http://dx.doi.org/10.15666/aeer/1805_60696085 

© 2020, ALÖKI Kft., Budapest, Hungary 

 

Figure 2. Interaction of genotype × fertilizer to the days to flowering. Note: dap=day after 

planting 

 

 

The UM.7-2 line with K3 dose produced soybean with the quickest days to maturity 

compared to the other interactions. Days to maturity in the other interactions (besides 

UM.7-2 line with K3 dose) showed an insignificant difference (Figure 3). The plant 

growth process determines the speed of days to maturity of the plant. K determines the 

optimal metabolism performance to initiate the maturity/crop ripening (Hawkeford et 

al., 2011). If the plant can grow and develop well, absorb and utilize the nutrition 

optimally; it can do the metabolism process optimally, and the plant can grow and 

produce its product optimally. Days to maturity is determined by the character shown 

by the plant (Manoj Kumar et al., 2013). In soybean plants, if the pods become tawny, it 

means that the plant is ready to harvest. 

 

Figure 3. Interaction of genotype × fertilizer to the days to maturity 

 

 

The result of the analysis of plant height showed that the UM.6-2 line with K0 dose 

produced the highest plant, but when it was K3 dose, it produced the shortest plant. On 

the contrary, the UM.4-1 line produced the highest plant when applied with K3 dose 
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and produced the shortest plant when at K0 dose. Variety of Gumitir showed that the 

higher the K dose, the plant growth was getting higher as well. The highest plants were 

in UM.7-2 and 7-6 lines after they were applied K0 dose. Meanwhile, in the UM.2-4 

line and the variety of Wilis, the highest plant was produced at the K3 dose (Figure 4). 

K dose and genotype influenced the soybean plant height. The optimum plant height 

can be reached by giving fertilizer based on the need for soybean genotype. The 

accuracy in determining the fertilizer dose supports the growth of maximum plant 

height (Farhat et al., 2010; Yaqoub et al., 2015). A plant needs fertilizer as the nutrition 

supply; besides, it gets the nutrition from the soil. One of the elements contained in the 

fertilizer in the treatment is K. K influences the growth and process as well as the 

metabolism of the plant (Marschner, 1995), including the increase of fission and cell 

lengthening (Pal et al., 2016). The plant that is growing with an optimum height is one 

of the direct effects of giving K (Manal et al., 2016). This case was caused by the 

fulfillment of nutrition needed by the plant by absorbing it from the soil (Xiang et al., 

2012). The research results showed that K0 and K3 doses have contributed to 

influencing the soybean plant height in any genotypes and varieties used. Thereby, we 

can know that both doses were fitting to the need of some soybean genotypes in 

initiating the growth of plant height. 

 

Figure 4. Interaction of genotype × fertilizer to plant height 

 

 

The UM.2-4 line that was applied K1 dose produced soybean with the highest 

number of reproductive nodes compared to several reproductive nodes resulted from 

giving the other doses. Giving K1 dose to the UM.7-2 line also resulted in the highest 

number of reproductive nodes. However, Gumitir with K1 dose resulted in the smallest 

number of reproductive nodes instead since the highest number of reproductive nodes of 

this variety was produced in UM.4-1. Another dose like K0 on the UM.6-2 line and the 

variety of Wilis produced the most significant number of reproductive nodes. 

Meanwhile, if the K0 dose with UM.7-2, 2-4, and 7-6 lines, they produced the smallest 

number of reproductive nodes (Figure 5). A number of reproductive nodes of a 

particular plant are closely related to the plant height. Plant height has more areas that 

can initiate the growth of reproductive nodes rather than the short plant. Thereby, it can 

be said that higher the plant, the number of reproductive nodes produced will be higher 
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as well (Sutrisno and Kuswantoro, 2016).In producing an optimum and high plant, a 

plant needs sufficient nutrition to facilitate the metabolism process and the growth of 

the plant. The same thing should be done in forming the reproductive nodes of the plant 

as well. Giving the right dose of K is related to the nutrition absorption process needed 

by the plant (Beg and Ahmad, 2012) so that it can support the optimum growth of the 

reproductive nodes. The fulfillment of K and nutrition required to do the metabolism 

process can result in the character related to plant productivity. 

 

Figure 5. Interaction of genotype × fertilizer to a number of reproductive nodes 

 

 

Figure 6 shows that the UM.2-4 line with K1 dose produced the highest total pods 

compared to the other treatments. A variety of Gumitir with K1 dose resulted in the 

smallest number of total pods per plant since the highest number of the total pods had 

resulted from the K3 dose. In the UM.6-2 line, K0 dose could produce the highest 

number of total pods per plant, and this condition was similar to the variety of Wilis and 

UM.4-1line. However, UM.7-2 and 7-6 lines with K0 dose produced the smallest total 

pods instead. Figure 4 shows that UM.2-4 lines with K1 dose produced the highest total 

pods compared to the other doses. 

 

Figure 6. Interaction of genotype × fertilizer total pods per plant 
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Meanwhile, in the variety of Gumitir, K1 dose produced the lowest total pods per 

plant since the highest total was resulted after applying K3 dose. In the UM.6-2 line, K0 

produced the biggest number of total pods per plant, and it was similar to the variety of 

Wilis and UM.4-1 lines. UM.7-2 and 7-6 with K0 dose produced the smallest total pods. 

K3 dose resulted in the biggest total pods only in UM.7-6 line (Figure 6). The total pods 

per plant are correlated to the number of reproductive nodes of a certain plant (Chakma 

et al., 2015). A large number of reproductive nodes of a certain plant can maximize the 

growth of pods of soybean plants. The pod is the product of assimilating the storage of 

the photosynthesis process. Total pods per plant are influenced by the maximum growth 

and metabolism of the plant. The optimum growth is realized in forming the pods 

produced by the plant (Xiang et al., 2012).In the growth process, the soybean plant 

needs nutrition, and it can get the nutrition from the soil or the fertilizer. Total pods will 

increase in the plant with K with the dose matched with the need for the plant (Chauhan 

et al., 2013). The appropriateness of K dose is related to the efficiency of its use in the 

metabolism and biochemistry processed in the plant. The dose that is needed in the 

various genotypes is based on the need of each soybean genotype. 

K0 on to UM.6-2 line and the variety of Wilis, and these lines had the biggest 

number of filled pods compared to other doses. Meanwhile, UM.7-2 and 7-6 lines had 

the smallest number of filled pods if they were applied with K0 dose. Both lines 

resulted in the highest number of filled pods after giving the K2 dose. However, K2 

dose caused the lowest number of filled pods in the UM.4-1 line. Meanwhile, UM.2-4 

line with K1 had the highest number of filled pods compared to the other dose 

variations. This case contrasted with the variety of Gumitir with the lowest number of 

filled pods if applied with a K1 dose (Figure 7). A number of filled pods produced 

showed the plant productivity. Some pods filled seed (filled pod) and unfilled seed 

(unfilled pod). Soybean plant will be more productive if the number of filled pods is 

more than the number of unfilled pods. The effectiveness of photosynthesis and 

assimilate translocation processes in the plant influences number of filled pods 

(Liesche, 2016). The optimum process is supported by the maximum absorption of 

nutrition done by the plant (Chakma et al., 2015). K is one of the nutrition needed by 

the plant. The fulfillment of K within the plant can maximize the assimilate 

translocation process so that there are many filled pods produced. K as the fertilizer for 

a plant can increase plant productivity in creating the filled pods (Hussain et al., 2011). 

 

Figure 7. Interaction of genotype × fertilizer to number of filled pods 
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UM.7-6, 4-1, and 2-4 lines that were applied with K1 dose produced the longest 

soybean pod. However, K1 dose produced the shortest soybean pod on Gumitir and 

Wilis. In the UM.7-2 line, K0 dose produced the longest pod compared to the other 

doses. However, this particular dose produced the shortest pod in UM.7-6 and 6-2 lines 

(Figure 8). The soybean pod produced is one of the plant productivities. Productivity is 

the result of optimum growth since the need for nutrition can be well fulfilled. The 

optimum absorption of K supports the growth of the soybean plant so that it can result 

in the intended productivity (Abbasi et al., 2014). Seed size filled within the pod 

influences the pod length. This case is closely related to the process of pod filling, 

forming the filled pod, which is assimilating the translocation process. K helps to 

optimize the plant assimilate translocation. 

 

Figure 8. Interaction of genotype × fertilizer to pod length 

 

 

The results showed that in UM.7-6 and 7-2 lines, K0 dose produced the widest 

soybean pod compared to the other doses. Meanwhile, in the variety of Gumitir, the 

widest pod was produced after givingK3dose. It was different from the UM.6-2 line, 

which produced the widest pod after giving K0 and K3 doses. In the other lines, like 

UM.4-1, 2-4, and variety of Wilis, the difference of pod width resulted did not show a 

significant difference (Figure 9). The soybean plant productivity, as indicated by the 

pod width, produced as well. The optimum growth is fully supported by the availability 

of nutrition needed in metabolism and photosynthesis processed. The proper K dose can 

optimize soybean plant growth (Chen et al., 2007). It was the same with the length and 

width of soybean pod; they were influenced by the seed size filled within the pod as 

well. Thereby, the optimum assimilate translocation process truly determines the pod 

produced with the maximum width. This process can be maximized by fulfilling the 

need for K in the plant, based on the need of each genotype. 

The less the K dose, the pod produced would be thicker in the UM.2-4 line. UM.7-2 

line and variety of Wilis with K0 dose also produced the thickest pod. However, in 

UM.4-1, 6-2, and variety of Gumitir, the thickest pod resulted from K3 dose. The lowest 

dose resulted in thin pods like those in UM.4-1, 7-6, and 6-2 lines. K1 dose produced 

the thickest pod in the UM.7-6line. However, this dose produced the thinnest pod in 

UM.7-2line, the variety of Gumitir and Wilis (Figure 10). The thickness of the pod 
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produced is correlated to the seed-filled within the pod. The seed quality is obtained 

from the effectiveness of assimilating translocation from the photosynthesis result by 

fulfilling the K dose needed by the plant. The photosynthesis process’s effectiveness 

supports the effectiveness of assimilating translocation influencing plant productivity 

(Yooyen et al., 2015). 

 

Figure 9. Interaction of genotype x fertilizer to pod width 

 

 

Figure 10. Interaction of genotype × fertilizer to pod thickness 

 

 

The higher the K dose, the seed produced in the UM.2-4 line would be wider as well. 

K3 dose produced the widest seed in the variety of Gumitir. Meanwhile, in UM.4-1, 7-

6, and 6-2 lines, the widest seed was produced after givingK1dose. Besides, the other 

doses like K0 dose produced the widest seed only in the variety of Wilis (Figure 11). 

The seed width influences plant quality and productivity. The seed is produced by the 

assimilate translocation as the result of photosynthesis (Ayub et al., 2012). The higher 

the dose, it will be in line with the productivity resulted (Chakma et al., 2015). Some 

factors influence the production of seed as the result of plant productivity; one of them 

is the use of fertilizer. Giving the various doses of K to the plant can initiate the forming 
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of seed optimally (Khan et al., 2007; Hosinkhani et al., 2013). The optimum seed is 

indicated by the thick and wide seed to maximize the plant product and show the 

effectiveness of the plant productivity. 

 

Figure 11. Interaction of genotype × fertilizer to the seed width 

 

 

The UM.2-4 line showed that the higher the K dose, the seed produced would be 

thicker. UM.6-2line and variety of Gumitir with K3 dose produced the thickest soybean. 

However, UM.7-2line produced the thickest seed after giving K0 dose. Besides, the 

other doses, like K1 dose, gave optimum results in the form of thick seed in UM.4-1 and 

7-6 lines while K2 dose was optimum in the variety of Wilis (Figure 12). The thick seed 

showed optimum plant productivity. The optimum productivity can be reached by 

considering the K (Mahadik and Chpde, 2015). The productivity is supported by the 

increase in photosynthesis and assimilate translocation (photosynthate) to produce the 

crop. K can increase seed productivity resulted from the soybean plant (Asri and 

Sonmez, 2010). The dose based on the need for the plant can maximize plant 

productivity. One of the productivity results is the optimum size of the soybean seed. 

 

Figure 12. Interaction of genotype × fertilizer to the seed thickness 
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The results showed that a variety of Wilis, UM.7-2, and 6-2 lines with K0 dose 

produced the soybean with the heaviest weight of 50 seeds. However, the UM.2-4line 

that was applied with K0 produced the soybean with the lightest weight of 50 seeds. K2 

dose with UM.4-1 line and variety of Gumitir caused the heaviest weight of 50 seeds. 

However, in a variety of Wilis, K2 dose produced the lightest weight. The UM.2-4 line 

produced the heaviest weight of 50 seeds when at K1 dose. 

On the contrary, when this dose with UM.7-2, 7-6, and 6-2 lines, they produced the 

lightest seed (Figure 13). The maximum photosynthesis and assimilate translocation 

processes had produced the thick and wide seed with the highest weight of 50 seeds. If 

those processed were not optimal, the weight resulted would be low. The photosynthesis 

and assimilate translocation processes were influenced by K supporting the growth and 

metabolism processes (Weerahewa and David, 2015). Fertilizing by using K can 

increase the assimilate accumulation so that it increases the plant product as well 

(Calvante et al., 2015). The plant product was in the form of soybean seed. K is the 

most effective nutrient in maximizing photosynthesis and photosynthate translocation to 

increases the weight of the product (Yassen et al., 2010). The increase of plant products 

can be indicated by the quality of the product resulted. The weight of 50 seeds was 

influenced by seed thickness and seed width. The thick and wide seed is the result of the 

intended productivity with high quality. K, in the planting process, influences the 

quality of the plant product (Dawood et al., 2014; Zhao et al., 2015). 

 

Figure 13. Interaction of genotype × fertilizer to the weight of 50 seeds 

 

 

The responses shown were the effect of giving K to the soybean plant attacked by 

B. tabaci. Fulfilling the need for potassium (K) streamlines its use in influencing the 

metabolism process (Pettigrew, 2008), and maximizes the plant productivity (Hamouda 

et al., 2015). The soybean plant productivity was produced from the effectiveness of 

physiology and biochemistry processes. K is very significant for and needed by the 

plant. K is available within the soil naturally, and it can be provided by giving fertilizer. 

The plant absorbs the K within the soil through the transport mechanism of K related to 

and influences the other mechanisms like water transport (Sczerba et al., 2009) and 

maintains the cell turgidity that also maintains the leaf form. This case is closely related 

to the photosynthesis process. The turgid cell can produce the normal shape of the leaf 
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so that it can maximize the photosynthesis process (Hopkins, 2004). Photosynthesis 

produces assimilation that should be translocated from the leaf to the other parts of the 

plant, such as root, stem, and it will be stored in the food storage. Assimilate 

translocation can occur optimally if the K dose is appropriate (Calavante et al., 2015; 

Al-Shaheen et al., 2016). The optimally assimilate translocation can maximize plant 

growth, influence plant height, the number of reproductive nodes, influencing total pods 

so that it is stored in the food storage like seed and pod. The quality of seed and pod is 

influenced very much by the optimally assimilate translocation. In this research, the 

assimilate translocation was optimal and able to produce long, wide, and thick pods, 

also thick and wide seed with some filled pods and total pods per plant as well as the 

weight of 50 seeds. 

All research results of each line showed the different responses of every dose. This 

case was influenced by the genotype, environment (Thilakarathna and Raizada, 2015), 

the dose in a planting process (Hellal and Abdelhamdi, 2013), and the soil condition 

(McKenzie and Pauly, 2013). Therefore, a soil test should be done to optimize the use 

of potassium dose in every variety and reach the intended product (FAO, 2000). This 

case is because the appropriateness in determining the dose used will influence 

productivity (Kuswantoro, 2017). 

The relationship among the agronomical traits is known by using correlation-

regression analysis. The analysis results are presented in Table 3. 

 
Table 3. The Relationship among Agronomical traits 

 DM PH NBMS PL PW PT NCP NUP TPP NRN SL SW ST W50 SWPP SM 

DF 0.038 0.242 0.089 -0.274 0.109 -0.059 -0.119 0.116 -0.098 0.034 0.018 0.107 0.135 0.157 -0.099 -0.097 

DM  -0.037 -0.428 -0.081 -0.140 -0.201 -0.092 -0.071 -0.114 -0.019 0.045 0.192 0.210 -0.288 -0.006 -0.105 

PH   0.077 0.138 0.267 0.147 -0.040 -0.275 -0.078 -0.088 0.218 0.235 0.069 -0.022 0.106 -0.145 

NBMS    -0.052 0.093 -0.022 -0.030 0.309 0.040 -0.061 0.051 -0.009 -0.045 0.286 0.028 -0.113 

PL     -0.037 0.401 0.351 -0.402 0.274 0.281 0.122 0.238 0.114 -0.151 0.521 0.374 

PW      0.479 -0.252 -0.289 -0.330 -0.227 0.521* 0.410 0.505* -0.126 -0.037 -0.196 

PT       0.123 -0.264 0.072 0.243 0.501* 0.297 0.400 -0.233 0.253 0.065 

NFP        -0.191 0.973** 0.845** -0.349 -0.097 0.031 0.216 0.766** 0.435 

NUP         0.017 0.001 -0.131 -0.121 0.024 0.004 -0.295 -0.008 

TPP          0.858** -0.354 -0.095 0.055 0.219 0.738** 0.427 

NRN           -0.180 0.006 0.138 0.051 0.675** 0.553* 

SL            0.754** 0.696** -0.348 0.064 -0.148 

SW             0.837** -0.308 0.327 0.003 

ST              -0.390 0.357 0.016 

W50               -0.009 -0.057 

SWPP                0.406 

DF= days to flowering, NUP = number of unfilled pods, DM = days to maturity, TPP = total pods per 

plant, PH = plant height, NRN = number of reproductive nodes, NBMS = number of branches of the 

main stem, SL = seed length, PL = pod length, SW = seed width, PW = pod width, ST = seed thickness, 

PT = pod thickness, W50 = weight of 50 seeds, NCP = number of filled pods, SWPP = seed weight per 

plant, SM = honeydew 

 

 

The results showed that there was a significant correlation between some variables. 

A number of filled pods is related to total pods per plant with a value of 0.973, meaning 

that if the number of filled pods is getting higher, total pods per plant will be higher as 

well. The correlation test score between the number of filled pods and number of 



Zubaidah et al.: Effect of various doses of potassium on responses of soybean (Glycine max L.) genotypes infested with whitefly 

(Bemisia tabaci Genn.) 
- 6082 - 

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 18(5):6069-6085. 

http://www.aloki.hu ● ISSN 1589 1623 (Print) ● ISSN 1785 0037 (Online) 
DOI: http://dx.doi.org/10.15666/aeer/1805_60696085 

© 2020, ALÖKI Kft., Budapest, Hungary 

reproductive nodes per plant was 0.845; so there was a significant correlation; if the 

number of total pods is getting higher, the number of reproductive nodes will increase 

as well. A large number of reproductive nodes can maximize the pod growth produced 

in a certain plant (Chakma et al., 2015). This case is influenced by many factors, such as 

the availability of water and the line of plant type planted (Kuswantoro, 2017). 

The number of filled pods is also closely related to seed weight per plant with a score 

of 0.766. This phenomenon is because the number of filled pods is the form of 

productivity that resulted from a particular plant. If filled pods produced increase, seed 

weight per plant would increase as well (Xiang et al., 2012). A large number of filled 

pods should be continued by the increase in seed and pod size to produce seed weight 

per plant that significantly increases (Kuswantoro et al., 2014). This phenomenon is 

because a large amount of filled pods does not always produce seed weight per plant if 

the seeds produced have a small size. 

Total pods per plant were closely related to a number of reproductive nodes with a 

score of 0.858. It means that the higher total pods per plant produced, the number of 

reproductive nodes is getting higher as well. The correlation test between total pods per 

plant and seed weight per plant revealed a score of 0.738. It showed a significant 

correlation meaning that the higher the total pods per plant, seed weight per plant is 

getting higher as well. This phenomenon is because the number and weight are in line 

due to the positive correlation. The number of reproductive nodes is significantly 

correlated to seed weight per plant with a score of 0.675, meaning that a higher number 

of reproductive nodes, seed weight per plant, is getting higher . 

The three aspects, such as the number of reproductive nodes, number of total pods 

per plant, and seed weight per plant, showed a significant correlation. This case is 

because the reproductive nodes are the first spots of soybean pod revealing (Chakma et 

al., 2015). Reproductive nodes are commonly found in the stem and main branch 

(Kuswantoro, 2017). This thing determines a large number of pods per plant produced 

by soybean plants. The number of reproductive nodes is related to several filled pods 

produced by the soybean plant (Kuswantoro, 2017). Thereby, it will be able to influence 

seed weight per plant produced as well. 

The results of the correlation test between seed length and seed width, seed length 

and seed thickness and seed width, and seed thickness were 0.754; 0.696; and 0.837, 

respectively. This case means that there was a significant correlation between seed 

length and seed width, seed length and seed thickness, and seed width and seed 

thickness. The longer seed produced, the seed will be wider and thicker as well. Seed 

length, seed width, and seed thickness influence the quality and productivity resulted 

(Ayub et al., 2012). The seed is a significant product of the effectiveness of assimilates 

translocation done by the plant. The seed size is an essential thing in influencing plant 

productivity. This case is because the seed size determines the seed weight per plant 

produced directly (Kuswantoro, 2015). 

The result of the correlation test also showed a significant correlation between some 

other variables. Pod width is correlated to seed length and seed thickness with the scores 

of 0.521 and 0.505, respectively. Pod thickness is also correlated to seed length, which 

was 0.501. This case means that the wider pod, the seed within it will be longer and 

thicker as well. The long and thick seed produces the wide seed directly so that it is said 

that seed is optimally produced (Ayub et al., 2012). Thereby, the wide and thick pods 

are needed to cover the seeds resulted from the soybean plant. 
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Conclusions 

Interaction (genotype x fertilizer) affected many aspects such as plant height, pod 

length, pod width, pod thickness, number of filled pods, total pods per plant, number of 

reproductive nodes, seed length, seed weight, and seed thickness, the weight of 50 

seeds, days to flowering, and days to maturity. Optimal results were obtained if the 

dosage is given according to the needs of each soybean genotype. The potassium 

affected plant height and pod length. The increasing level of potassium leads the pest 

severity to increase. 
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